The effect of transport properties of transition metal sulphides on the kinetics and mechanism of high temperature sulphide corrosion of metals and alloys is 
INTRODUCTION
In many branches of modern technology metallic materials are exposed to sulphur containing atmospheres at high temperatures /I, 2/. It is well known that under these conditions the corrosion of all common metals and high temperature alloys is much more severe than in purely oxidizing environments /1, 4/. Such atmospheres may be divided into two groups characterized by different activities of oxygen and sulphur, as illustrated in and not from low defect mobility.
SULPHIDATION OF PURE METALS
As far as the sulphide corrosion of pure metals is concerned, only the main similarities and differences between the kinetics and mechanism of sulphidation and oxidation processes will be discussed. One of the most important conclusions in this respect is that, as in the case of oxidation, sulphide scales on common metals grow by the outward diffusion of cations, and on the majority of refractory metals (niobium is an exception)
by the inward diffusion of anions. This is illustrated in 
SULPHIDATION OF ALLOYS
Passing now to a very short discussion of alloy sulphidation, again the similarities and differences between sulphide and oxide corrosion will be considered. Following this concept, Fig. 10 shows schematically the influence of chromium on the sulphidation rate of iron, cobalt and nickel. As can be seen, this dependence is very analogous to that observed in the case of oxidation of these alloys /3, 4/. In the first, very narrow field (up to about 2 % of chromium) the sulphidation rate is comparable with, or even higher than that of the base metal, and the scale is homogenous and consists of base-metal sulphide doped with chromium. In field two, which extends up to about 60-70 % of chromium, the rate of sulphidation decreases abruptly with increasing chromium content in the alloy due to the formation in the scale of inner barrier layer of sulpho-spinel. Finally, in field three, the scale is again homogenous and consists of chromium sulphide doped with base metal, the sulphidation rate being lower than that of pure chromium.
As in the case of oxidation the sulphide scales on binary alloys, previously discussed, grow essentially by the outward diffusion of cations. However, despite great similarities in the growth mechanism of oxide and sulphide scales, the sulphidation and oxidation rates of these alloys differ dramatically. This is illustrated in (Fe, Ni, Co) 40 60
Cr, at. % 
Al-Mo AND Al-Mo-Si AMORPHOUS ALLOYS
Considering this rather pessimistic situation, some 10 years ago the author of the present paper arrived at the conclusion that it would be of interest to study binary aluminum base refractory metal alloys without any 
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The important fact that the sulphidation rate of these alloys is considerably lower than that of pure molybdenum results from a doping effect. It has been found, namely that the predominant defects in MoS 2 scale growing on pure molybdenum are singly ionized interstitial sulphide ions and electron holes (MoS 2+y ) /20-22/. The formation of these defects may be described by the following quasi-chemical reaction :
(the Kröger-Vink notation of defects is used throughout this paper /47/). Applying to this defect equilibrium the mass action law:
and the appropriate electroneutrality condition :
one obtains the following dependence of defect concentration on sulphur pressure:
As the defect concentration in molybdenum disulfide is extremely low /ll/ it is reasonable to assume that the defect diffusion coefficient, Dj, being the direct measure of defect mobility Π, 12, 13/, is independent of their concentration and consequently, the self diffusion coefficient of sulphide ions, D s , which is the product of D ; and [S(], must depend on sulphur pressure in the same way as the concentration of defects:
On the other hand, from Wagner's theory of metal oxidation it follows that, if the concentration of predominant defects in the growing scale on a given metal is low enough that their mobility is concentration independent, the self-diffusion coefficient of diffusing species depends in the same way on oxidant pressure as the parabolic rate constant of scale growth /3/, /48/.
Thus, in the case of molybdenum sulphidation k p should be the following function of sulphur pressure:
which, in fact, has been found experimentally /21, 22/ (see also Fig. 9 ).
In the case of aluminum doped MoS 2 , not only lower defect concentration but also different pressure and temperature dependence is to be expected. If, namely, one assumes that the trivalent aluminum ions are dissolved substitutional^ on regular Mo sites, this 
If other defects can be neglected the electroneutrality condition is given by :
For such a doped molybdenum disulfide (MoS 2 -AI 2 S 3 solid solution) two limiting cases should be
, the electroneutrality condition reduces to the following simplified form :
This case corresponds to the defect situation for pure MoS 2+y , i.e., the concentration of foreign ions is too low to affect the native (intrinsic) defect equilibrium in the sulphide (Eq. 4). If, on the other hand, the dopant concentration is much higher than that of native point defects, [S[] « [A1^1 o ], the electroneutrality condition assumes the following simplified form:
In this case the foreign ions greatly influence the defect structure of the discussed sulphide, by decreasing the point defect concentration and increasing that of electron holes, the latter being fixed by dissolved amount of aluminum ions. In this limitirlg case the combination of Eqs. (2) ancf (11) 
the combination of Eqs. (4), (5) and (14) •15 
CONCLUSIONS
The results described in the present paper allow the following conclusions to be formulated. 
